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(S7) Atones 

An intervertebral stabilizer comprisin, one or more^U* l»p»ent<»> (U IbX "ch crf which £^«^ k *» 
onto two respective vertebrae and/or U linked to two securin, elements (1 3) such as screw, (2 • j>«^ >"* > w . h '*- 
be implanted iTi**p«iiv« vertebrae (V„ Vrf. A method end «n apparatus for dwrminm, o- controlling the tensior, nn an in. 
tervetebral subUiserbcfore it to placed on the backbone .« .to described. The » ^£X£?&£ 

plantation in each of said vertebrae <V„ V,) of a respective ripd rod extend.n, outsidei *e patient's ^fe^TkTt&aS 
Pair of neighbouring rods, immobilizing both said rods in an initial position an* jfthe pain to be 
tor perstoo, altering the distance between said rods. Then, said rods are in.moo.toed in *«'^ "J «, 

test isarried out These operations may be repeated until said pain disappear,, and the correct length of the l.»ament is de- 
i from the final distance between said rods. 



i- w IT iw, - r " en ' e ' nvem,on un stabilisaleur .mer- vertebra I qui cnmprcnd un ou plus.eurs ligamenusl son 

j P els ( I. U lb, chacun mum de -.novo,, daccrochage a deux vertebres respect.ves e, ou Loads, a ^" 5^ 2^51?^' 
: ,ds < ue des ;. ,s ,: - X » a '«« (4) implantable, chacune dans unc venebre respect.ve (V,. V,) U^Si^2tfS?*« 
lement pour obje, un precede, e, r.pparei.lage ussocie. pour determiner ou control la ,'ension , d Cn e tabi isa eurX* 
vertebra, avan. sa m.se cn place sur * rachis. Ce precede, mis en cruvre apres imputation dans chacune £ vertebre 
concernees (V„ V.). d unet.ge ng.de respective se prolongeant hors du corps du patient, consists pour chaoue n!ir 72 To" 
vots.nes. a .mmobiliser .„ deux tiges dans une posit.on initiale et. en cas de persLnce de la & 
uppumee par le stab.l.sateur. a modifier la distance entre les tiges. puis a immobdiser ces demieres dan leur nouveHe posi 
non relat.ve e, a efTectuer a nouveau le .est de douleur. ce cycle d'operations etant eventue.lemen, repete usqu-i ce qJT.a 
due douleur d.spara.sse. la longueur a donner au ligament etant deduite de la distance alors a.te.nte entre les deux tiges 
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Sup ple Intervertebral stabilise as well as process and apparatus 
for determining or ve rifying Its tension before Installation on the 

spinal column. 

The present invention relates to an intervertebral stabiliser to be installed 
between at least between two vertebraes to correct defects in the spinal column. 

Throughout the specification and claims, the words supple and flexible 
are utilised, however, different meanings are accorded to these two words. The 
word "supple" is related to objects that can change shape according to forces in 
all directions and keep that shape until other forces are applied: they can be 
easily folded and unfolded without breaking or damaging. The word -flexible" on 
the other hand is related to objects that can change their shape according to 
certain directions, however, will return to their initial position. They can be 
curved but can't fold and unfold. 

Inter-vertebral stabilisers currently used to attenuate the often painful 
effects of diseases of the spinal column, such as scolioses, nucleus pulposus 
herniations or lumbar instabilities, take the form of metal plates or rods that are 
fixed to the vertebrae or to their spines, aiong the affected section of the spinal 
column, which has the drawback of completely immobilizing the vertebrae, 
hence of restricting or even completely preventing flexional or torsional 
movements of the patient's trunk. 

The present invention has for its objective the provision of an inter- 
vertebral stabiliser either implanted or capable of being implanted which will 
overcome the aforementioned difficulties. 

In preferred aspects the present invention also aims at providing a 
process for determining or verifying tension of such inter-vertebral stabilisers 
according to the present invention and providing apparatus for carrying out 
these processes. 
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Accordingly, the present invention provides an inter-vertebral stabiliser 
adapted to be installed between at least two successive vertebrae comprising 
one or more supple ligaments and two retaining elements, each said retaining 
element having a free head for fastening a said ligament thereto, and each said 
ligament being provided with fastening means for fastening it to a respective one 
of said retaining elements whereby, in use, said retaining elements are 
implanted into a respective said vertebrae and at least one said ligament is 
fastened to said retaining elements. 

According to a further aspecf, the present invention provides an inter- 
vertebral stabiliser installed between at least two successive vertebrae, 
characterised in that it comprises one or more supple ligaments, each said 
ligament being provided with fastening means fastening the ligament between 
said two vertebrae with two retaining elements, each of the two retaining 
elements being implanted in a respective one of said vertebrae. In accordance 
with a still further aspect, the present invention provides an inter-vertebral 
stabiliser when installed between at least two successive vertebrae, said 
stabiliser comprising one or more supple ligaments, each ligament being 
provided with means for fastening it to the two respective vertebrae. 

Advantageously, the or at least one supple ligament has the general form 
of a closed loop or, alternatively, is provided with a ring or a closed loop at each 
end thereof, whereby the ends of each ligament constitute said fastening means 
through which said ligament r .zr t be fastened by hanging to a spine or any other 
protrusion of a respective vertebra. When retaining elements ar« provided, e?ch 
of them, being preferably a screw, is advantageously formed with a free head for 
fastening a respective end of the corresponding ligament. 

There is thus obtained a supple or semi-elastic inter-vertebral stabiliser 
which, according to its mode of implantation, on one side only or on both sides of 
the spines of the vertebrae concerned, on the front face or the rear face thereof, 
with a single ligament or with several ligaments chained together or even 
crossed with each other, makes it possible to compensate for all sorts oi defects 
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or deformations of the spinal column by permitting sufficient clearance between 
the vertebrae not to hinder the patient in the flexional or torsional movements of 
his trunk. 



Apart from this main advantage, the Lnter-vortebral atabilirer according 
to the invention ia extremely eimple to install: it suffices to engage the end 
of each ligament around for example two vertebral apinoa or two acrewa pre- 
implanted in the vertebrae. 

To prevent any alipping of the ligament once It has been put In place, Ir 
the caee where retaining elementa, such aa acrewe, are uaed, provialona «, 
also ad-antageously made for fitting onto each retaining element, a removable 
cap that ia radially over-dimenaioned in relation to the head of the retaining 
element. The same effect can be obtained by alternatively providing the head 
of each retaining element with a lateral projection for retaining the 
ligament. 

Before putting- the stabilizer in place on the spinal column, its tension, 
i.e. the length at reet of the, or of aach^ tl a n is U ligament, will naturally 
have to be determined precisely in accordance with the seriousness of the 
defect to be corrected and, for this purpose, the preeent invention proposes 
a process implemented after implanting, in each of the vertebrae concerned and 
at the point at which the corresponding ligament is to be fixed, a 
corresponding rigid rod extending out of -.!- e patient's body, this process 
being characterized in that it conslsta. for each pair of adjacent rods, in 
immobilizing the two rods at a predetermined distance from one another and, 
in the event of persistence, after a given time period has elapsed, of the 
pain the cause of which the stabilizer ie intended to remove, in modifying the 
distance between the rode by a certain pitch and then immobilizing them in 
their new relative positions and carrying out the pain test once again, this 
cycle of operations being repeated, if necessary, until the said pain 
disappears, the length at rest to be given to the ligament then being deduced 
from the value of the diatance then reached between the two rods. 

This process can also be Implemented for verifying and modifying the tension 
of one or more ligaments already In place on the spinal column, when the 
patient experiences pain after a lees or more long period of use. 

Another object of the invention is to provide an apparatus for determining 
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the tension of an i^ter-vertebral stabilizer according to the invention before 
it is put ,nto place on the spinU column, the said appa.-atus. being characterized 
in that it comprises a set of at least two rode each having an end for 
implantation in the corresponding vertebra, theee rode being aeeociated at least 
with a rigid ,ink of adjuatable length designed to join them together at a 
point remote from their implantation ends. 

According to a preferred embodiment, the implantation end of each rod Is 
constituted by an element having a head onto which is removably fitted an 
extension piece forming the remaining portion of the rod, designed to receive 
the rigid length-adjustable link. 

Once th operation of determining the tension of the lnter-vertebral 
stabilizer has been completed, the end elements of the rods, which will 
preferably be screws, can be advantageously held In place in the vertebrae to 
form the ligament retaining elements, and the ligament, after being produced to 
the length calculated using the procees according to the invention, can easily 
be engaged around the said screws by sliding along the extension pieces before 
they are removed. 

The rigid length-adjustable link can, for its part, take various forms, the 
eimpleet being that of a thin bar and two collars that can be fitted respectively 
onto the two rods and are provided with means for slldably supporting the bsx 
between thea, a bar locking member being provided on each collar. 

Advantageous ly, the apparatus according to the invention further comprises 
an instrument for determining the length at rest of the ligament, which is formed 
by two crossed legs articulated on one anothsr at their middle, the ends of the 
legs located on the same side of the articulation each having a substantially 
seml-clrcular contacting portion, which Is applied onto the head of the 
corresponding retaining element. In this way, It Is possible to determine between 
the other ends of the two legs of this instrument the length required for the 
ligament to be implanted, which can be measured using a gradusted rMle. 

Embodijuents of the inter-vertebral atablllzer according to the Invention, 
together with a process and an apparatus for determining their tension, will now 
be described in greater detail, but non limltatively, with reference to the 
accompanying drawings, wherein: 



- fi ;ure i ahowa a aide v LO w La partial cro.ia-aect loh of the Inter- vertebra I 
stabilizer according to the first embodiment of the invention; 

- figure 2 is a front view of an inter-vertebra L stabilizer according to the 
second embodiment of the invention; 

- figures 2a and 2b show alternative embod unent a of the atabilUer of figure 

2; 

- figures 3a, 3b and 3c illuotrate one of the ligament retaining elements 
of the stabilizer of figure 1; 

- figures 4a and 4b show, in longitudinal cross-sectional view and in front 
view respectively, one of the ligament retaining elements of the stabilUer of 
figure 2; 

- figure 5 is a side view, in partial cross-section, of the apparatus 
according to the invention, represented in use on two adjacent vertebrae; 

- figure 6 is a cross-sectional view along line VI-VI of figure 5; 

- figure 7 illustrates, in its position of use, a supplementary accessory 
of this apparatus, designed to determine the length at rest of the ligament; and 

" st^p^t 8 repreaenta the apparatus of figure 5 as used for the insertion 
of thejtflsnibli ligament around the retaining elements. 

Figure 1 represents two adjacent vertebrae, VI, V2, of a patient's spinal 
column, linked by an inter-vertebral stabilizer according to the invention, which 
is cor^sed of aj M enials ligament 1 in the form of a closed loop and of two 
screws 2,3 each implanted in a corresponding vertebra to retain ligament 1 
between them, said ligament being simply engaged around the widened cylindrical 
heads 4 of the screws, emerging from the vertebrae. Ligament 1 is an artificial 
ligament made of -Dacron* (registered trade-mark) or of any other^Se^ 
plastics material, '■ iii muj a eteeeegfiffl rm k uwwy*. 

As more clearly shown in the longitudinal cross-sectional and front views 
of figures 3b and 3c, the head 4 of each screw comprises an axial blind hole 5 
having a hexagonal cross-section, in which a hexagonal key can be enqaged in 
order to implant the screw in the corresponding vertebra. 

After ligament 1 has been put into place around the screws thus implanted, 
hole 5 of each of said screws is closed using a flat circular cap or plug 6, 
shown alone in figure 3a, said cap, the diameter of which is substantially 



larqer than chat of head 4 of the screw, being acrewed by means of a central pin 
7 with a threaded end into a threaded bore 3 opentnq in the bottom of hole S. 
To accomplish chte screwing operation, use ie made of a special key cooperating 
with two sLota. 9,9a, formed on the periphery of each cap 6. Alternatively, each 
c*p may be provided with a central hexagonal bore and acrewed on the head 4 of 
the corresponding screw by using a hexagonal xey engaged in this bor By 
projecting radially right around the corresponding heads 4 of the .crews, the 
two caps 6 preclude any likelihood of ligament 1 slipping off the said head., 
aa illustrated in figure 1. 

The cape 6 are particularly useful when the lnter-vertebr.1 stabilizer 
according to the invention comprises several suppleoyentarY^Xl^lfaie ligaments, 
such aa illustrated at la and lb in figure 1. chained together with first 
ligament 1. on the vertebrae preceding and following the two designated by 
VI, V2, with the help of the same number of supplementary retaining screws. 

in the case illustrated in figure 2, in which only one ligament 1 in the form 
of a cloaed loop will have to be interposed between only two successive vertebrae 
VI. V2, the head 4 of each screw 2 or 3 can be provided alternatively with a 
lateral projection 10 of suitable height, as represented in profile and In front 
view in figures 4a and 4b. In this case, It will be necessary first of all to 
implant the two scrawe 2.3 by orientating their projectlone 10 opposite one 
another so that ligament 1 can be then slid without any impediment around their 
heads 4, after which the screws will be given an additionel half-turn to place 
projections 10 in their ligament retaining positions , as shown In figure 2. 

The inter-vertebral stabilizer according to the Invention makes it possible, 
according to its positioning, to combat numerous palriful diseases affecting the 
spinal column. The stabilizer shown in figures 1 and 2 is put into place on the 
rear face of vertebrae VI, V2 and on one side only of their spines A1.A2. However, 
depending on the type of di.eaee to be treated, it I. possible to use twc 
stabilisers according to the invention, mounted on either side of vertebral 
spine. M,X2 or crossed between the two vertebrae VI, V?, on the front or rear 
face thereof. In ail ca.e., however, it 1. necessary to determine the tension 
of the stabilizer, i.e. the length at rest of it. ligament 1, accurately before 
it i. in.talled. as a function of the serlou.ne.s of the defect to be corrected. 



for tr.is purpose, the pr*senr. invention proposes proc-sa and am appar us for 
its implementation, which now be described wtrh reference to figure- 5 to 



d. 



As Lt can be 3 een. the basic accessories of this apparatus are two rigid 
rectilinear rods, 11.12, which are fixed tn the respective vertebrae VI. V2 by 
their ends which, in the preferred embodiment represented in figure 5, are formed 
by screws 2,3 of what is to beco.ne the stabilizer. Each screw Is implanted In 
the way described above after a local surgical incision has been made in the 
patient -s bade in front of each vertebra for uncovering It. Bach rod 11,12 is 
completed by a cylindrical extension piece 13 naving a threaded end 14. which 
is fitted onto the head 4 of the corresponding screw by screwing into its 
threaded bore 8 after removal of cap 6. For this purpose, the free oppo.ite end 
of each extension piece 13 is provided with a hexagonal head 23 suitable for 
receiving a tightening key. It will also be noted that each extension piece 13 
has a .oot 13a which flares progressively until its diameter is substantially 
equal to that of the head of screw 4 onto which it is fitted. 

The two rods 11.12 being thus implanted so as to extend out from the 
patient's back D. they are joined in the vicinity of their free ends 14 by ^ 
rigid link li cf adjustable length and, by means of the latter, the distance 
between the rods is adjusted to a value that is predetermined as a function of 
the nature and the seriousness, p.evioualy diagnosed, of the defect to be 
corrected on the spinal column. 

After the two rode have been thus immobilized in thio initial position, the 
incisions in the patient's back are closed up and the patient is made to undergo 
a test which consists in verifying whether, at the end of a given period, 
possibly one to two days, the patient still experiences pain. In the affected ares 
of the spinal column. If this Is the case, tha spacing between rods 11,12 Is 
slightly modified, generally for bringing them closer to one snother 
(compression), by acting on the length of link 1.5, and the pain test is repeated 
ov*- substantially the same period of time as before. 

This dual operation will be repeated If necessary, preferably with a constant 
pitch of change in the spacing of rods 11, 12, until the patient no longer 
experiences any pain in the back. Once this result has been achieved, the length 



at rest required -or ^» ligament r.o b 2 imp! anted natween -.he vertebra., l8 
s-eaaured or calculated with max i.-n.am accuracy. 

Ii practice, nhe max it im number of successive cycles of verifying operations 
leading -.o the e I ur.inat lor. of pain wnl be three and, if the pain proves to 
persist aftir these three cycles of operations, thia --ill mean that the defect 
that causes it I, not present in the pair of vertebrae tested and the process 
according to tl.e invention will then have to be applied to the following pair 
of vertebrae or auccessively on tho following pair(a) of vertebrae, until the 
pain disappears. 

SupcAe. 

Of course, when aevera^H^xifat. ligaments are to be chained together, such, 
as 1, la and lb (figure 1), over a long section of the spinal column, the above 
described process will be applied simultaneously to all the successive vertebrae 
to be treatod, using as many rods 11,12 as there are vertebrae and joining them 
two by two using length adjustable links such as 15. 

This link, which is more clearly represented in figure 6, Is In fact formed 
here by a uhi.i cylindrical bar 16 retained on two collars 17,18, each of which 
is fixed to a corresponding rod 11, 12 by means of a lock screw 19. Bex 16 is 
more precisely housed so as to be able to slide freely in a groove 20 of each 
of collars 17,18 and is locked therein, after the spacing of the rode has been 
adjusted, by head 21 of lock screw 19 cf the corresponding collar. Alternatively, 
of course, link 15 can take the for.a of a device with threaded rods with reversed 
screw pitches, which could even be fitted with a system for directly measuring 
the spacing between rode 11,12. 

The length to be allocated to the ligament can be derived, by a 
trigonometrical calculation, from the distance d measured, for example near 
link 15, between rods 11,12 Immobilized In the right position. According tc an 
additional feature of the Invention, however. It is possible, ae an alternative, 
to measure direct 1? , v .« length to be allocated to ligament 1 between heads 4 of 
screws 2,3 by using an Instrument which will now be described, together with Its 
mode of use, with reference to figure 7. 

As it can be seen, this instrument 24 for determining the length of the 
ligament takes the general form of a -pair of scissors- and is more specifically, 
formed by two legs, 25,26, of the same length, which cross in their middle and 
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liqament can be fastened by hanging over the head 4 of a respective retaining 
screw 2 or 3. 

According to another alternative embodiment shown on figure 2b, the 1 i g ame nt 
Id of the stabilizer, having the form of a closed loop, is passed through himself 
for defining a first end loop 43 which is engaged around the spine S x of a 
respective vertebra v.. At its second et\d, the ligament Id is placed around spine 
A2 of the lower vertebra V ; , then re-passed through himself for forming a second 
end loop 45 after insertion of a locking pin 44. Spines Aj and A, here play the 
role of the retaining screws 2,3, but it goes without saying that ligament Id 
of figure 2b can also be associated with such screws, as those 1 and lc of 
figures 2 and 2a. Inversely, ligaments 1 and lc of figures 2 and 2a can be 
fastened by an hanging connection directly over spines k x and A 2 of vertebrae 
and V : , without the use of retaining screws, as the ligament Id of figure 2b, Of 
course, a chained arrangement of a plurality of ligaments, as the one shown on 
figure 1, may also be obtained with the embodiments of figures 2a and 2b, by 
means of pre- implanted retaining screws or by direct fastening over the spines 
of the vertebrae concerned. 

For their part, screws 2,3 could be replaced by any other retaining element 
capable of being implanted in a vertebra and provided with a free head for 
fastening a ligament end thereover. 

Furthermore, rods 11, 12 of the apparatus of the present invention can be 
made in a single piece, the two-piece form of embodiment described abow being 
preferable, however, when ligament retaining elements, such as screws, are used 
because, in this case, it precludes the need to reimplant said retaining elements 
after the preliminary operation for determining the tension of the stabilixer. 

It should further be pointed out that the screws or other retaining elements 
2,3, their caps 6 and rods 11,12 will preferably be made from a bio-compatible 
metallic alloy. 
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1. An inter-vertebral stabiliser adapted to be installed between at least two 
successive vertebrae comprising one or more supple ligaments and two 
retaining elements, each said retaining element having a free head for fastening 
a said ligament thereto, and each said ligament being provided with fastening 
means for fastening it to a respective one of said retaining elements whereby, in 
use, said retaining elements are implanted into a respective said vertebrae and 
at leist one said ligament is fastened to said retaining elements. 

2. An inter-vertebral stabiliser installed between at least two successive 
vertebrae, characterised in that it comprises one or more supple ligaments, each 
said ligament being provided with fastening means fastening the ligament 
between said two vertebrae with two retaining elements, each of the two 
retaining elements being implanted in a respective one of said vertebrae. 

3. The inter-vertebral stabiliser according to claim 1 or claim 2, characterised 
in that the or at least one supple ligament has the general form of a closed loop, 
the ends of which constitute said fastening means. 

4. The inter-vertebral stabiliser according to claim 1 or claim 2, characterised 
in that the or at least one supple ligament is provided, at each end thereof, with a 
ring or a dosed loop constituting said fastening means-.- 

5. The inter-vertebral stabiliser according to claim 1. characterised in that 
each of the retaining elements is provided with a removable cap, radially over- 
dimensioned in relation to the head of the retaining element, on which it can be 
fitted. 

6. The inter-vertebral stabiliser according to claim 1 . characterised in that the 
head of each retaining element is provided. with a lateral projection for retaining 
the ligament. 
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7. An inter-vertebral stabiliser when installed between at least two 
successive vertebrae, said stabiliser comprising one or more supple ligaments, 
each ligament being provided with means for fastening it to the two respective 
vertebrae. 

8. Process for determining or verifying the tension of an inter-veriebral 
stabiliser according to any one of claims 1 to 7, before its installation on the 
spinal column, this process, which is implemented after the implantation, in each 
of the vertebrae concerned and at the point at which the corresponding ligament 
is to be fixed, of a corresponding rigid rod extending out of the patient's body, 
being characterised in that it consists, in the case of each pair of adjacent rods, 
in immobilising the two rods at a predetermined distance from one another and. 
in the event where the pain, the cause of which is to be removed by the 
stabiliser, is persisting after a given time period has elapsed, in modifying the 
distance between the rods by a certain pitch, and then in immobilising the latter 
in their new relative positions and in carrying out the pain test once again, this 
cycle of operations being repeated, if necessary, until the said pain disappears, 
the length at rest to be given to the ligament then being deduced from the value 
of the distance then attained between the two rods. 



9. Apparatus tor implementing the process according to claim 8. for 
determining or verifying the tension of an inter-vertebral stabiliser according to 
one of claims 1 to 8, before it is put into place on the spinal column, 
characterised in that it comprises a set of at least two rods each having an end 
for implanting in the resolve vertebra, the said rods being associated with at 
least one rigid link of adjustable length designed to join them at a point remote 
from their implantation ends. 

10. The apparatus according to claim 9, characterised in that the implantation 
end of each rod is constituted by the corresponding retaining element of the 
ligament of the said stabiliser and each of the rods is completed by a removable 
extension piece fitting onto the head of said retaining element. 
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11. The apparatus according to claim 10. characterised in that the said 
length-adjustable rigid link comprises a thin bar and two collars that can be fitted 
respectively on the two rods and are provided with means for supporting the bar 
slidingly between them, an element for locking the bar being provided on each 
collar. 

12. The apparatus according to any one of claims 9 to 11. characterised in 
that it comprises an instrument for determining the length at rest of the ligament, 
which is formed by two crossed legs articulated on one another at their middle 
the ends of the legs located on the same side of the articulation each having a 
substantially semi-circular contacting portion. 

DATED this 2nd day of May, 1 994 
FRANCIS HFNRI BREARD ann fci£N5*_£BAE 
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